Discoidin domain receptor 1 mediates collagen-induced nitric oxide production in J774A.1 murine macrophages.
Nitric oxide (NO) is an important regulator of immune responses. Effects of cytokines, such as tumor necrosis factor (TNF)-alpha or IFN-gamma, and bacterial products, such as lipopolysaccharide, on macrophage NO production have been well documented; however, the role of the extracellular matrix proteins, including collagen, in this process remains unclear. We previously reported that discoidin domain receptor 1 (DDR1), a nonintegrin collagen receptor, was expressed in human macrophages, and its activation facilitated their differentiation as well as cytokine/chemokine production. Here, we examined the role for DDR1 in collagen-induced NO production using the murine macrophage cell line J774 cells that endogenously express DDR1. Activation of J774 cells with collagen induced the expression of inducible NO synthase (iNOS) and NO production. Inhibition of DDR1, but not beta1-integrins, abolished collagen-induced iNOS and NO production. Activation of J774 cells with collagen-activated nuclear factor-kappaB, p38 mitogen-activated protein kinase (MAPK), and c-jun N-terminal kinase (JNK) and a pharmacological inhibitor of each signaling molecule significantly reduced collagen-induced NO production. Thus, we have demonstrated, for the first time, that the interaction of DDR1 with collagen induces iNOS expression and subsequent NO synthesis in J774 cells through activation of NF-kappaB, p38 MAPK, and JNK and suggest that intervention of DDR1 signaling in macrophages may be useful in controlling inflammatory diseases in which NO plays a critical role.